SMAD3-dependent and -independent pathways in glomerular injury associated with experimental glomerulonephritis.
Glomerulonephritis (GN) is a common cause of end-stage kidney disease and is characterized by glomerular inflammation, hematuria, proteinuria, and progressive renal dysfunction. Transforming growth factor (TGF)-β is involved in glomerulosclerosis and interstitial fibrosis. TGF-β activates multiple signaling pathways, including the canonical SMAD pathway. We evaluated the role of SMAD signaling in renal injury and proteinuria in a murine model of GN. SMAD3+/+ or SMAD3-/- mice received anti-glomerular basement membrane antibodies to induce GN. We confirmed previous reports that demonstrated that SMAD3 is an important mediator of glomerulosclerosis and renal interstitial fibrosis. Proteinuria was highly SMAD3 dependent. We found differential effects of SMAD3 deletion on podocytes and glomerular endothelial cells. GN led to podocyte injury, including foot process effacement and loss of podocyte-specific markers. Interestingly, these changes were not SMAD3 dependent. Furthermore, there were significant changes to glomerular endothelial cells, including loss of fenestrations, swelling, and basement membrane reduplication, which were SMAD3 dependent. Despite ongoing markers of podocyte injury in SMAD3-/- mice, proteinuria was transient. Renal injury in the setting of GN involves TGF-β and SMAD3 signaling. Cell populations within the glomerulus respond differently to SMAD3 deletion. Proteinuria correlated more with endothelial cell changes as opposed to podocyte injury in this model.